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(57)Abstract: 

PURPOSE: To obtain a detector whose electrical 
connection is made reliable, which is made small and in 
which the detection sensitivity of an energy beam is 
made good by a method wherein a substrate and a 
protective plate are bump- bonded, a recessed part or a 
through port is formed in a part in which the protective 
plate has been bump-bonded. 

CONSTITUTION: A detector is provided with a CCD 
substrate 130, with a protective plate 220 and with a 
cooling block 40 at the inside of a package 37. An 
electrode 32 on the CCD substrate 130 and an electrode 
126 on the protective plate 220 are connected by bumps 
143, and recessed parts are formed in the protective 
plate 220 in positions in which the bumps 143 are 
formed. The CCD substrate 130 is die-bonded to the 
bottom face at the inside of the package 37 in such a 
way that its back is faced to the outside, and a full- 
frame transfer- type CCD 31 for imaging is formed on 
the surface. Since the recessed parts are formed in the 

positions in which the bumps 143 are formed in the protective plate 220, the detector can be 
made small. Thereby, it can be cooled satisfactorily, and leakage current and rms noise can be 
reduced. 
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